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Description 

[0001] The present Invention relates to a method and 
an apparatus for sterilising the interior of a chamber us- 
ing either a two component or a multicomponent vapour, 
one component of which will be water. 
[0002] There are numerous applications for sterilising 
the interior of a chamber including its contents in the 
pharmaceutical, biotechnology, and food industries, as 
well as the medical world. A number of compounds have 
been used as sterilising agents some of which are only 
partially effective and some of which have serious side 
effects because they are toxic, corrosive, or can cause 
other environmental damage. Formaldehyde has long 
been used as a cheap and quite effective sterilising 
agent but doubts over its safety and environmental per- 
sistence may prevent continued use. Hydrogen perox- 
ide Is a simple and cheap compound with good sterilis- 
ing properties. Its major advantage Is that it can be de- 
composed to water and oxygen, which are totally harm- 
less products. In the vapour phase, hydrogen peroxide 
can be used to treat work areas of size from safety cab- 
inets to clean rooms. In all gas phase sterilisation, deep 
layers of contamination will not be effected and good 
cleaning procedures are necessary as a preliminary to 
gas phase sterilisation. 

[0003] Hydrogen peroxide gas sterilisation and de- 
contamination systems have been designed in order to 
avoid condensation, and as such both flow through and 
recirculating systems have been so organised as to 
keep the vapour concentrations, especially of water, be- 
low the dew point. Examples of such systems are de- 
scribed in EP-A-0486623B1, GB-B-2217619, WO-A- 
89/06140 and GB- A-2308066. 

[0004] More recent work has shown that for rapid sur- 
face sterilisation and decontamination in rooms and 
smaller chambers, or isolators, condensation of a mix- 
ture of vapours of a gaseous decontaminant such as hy- 
drogen peroxide and water is essential. It is now be- 
lieved that gaseous surface sterilisation using hydrogen 
peroxide is a condensation process so it would seem 
sensible to examine the process, to see how it may be 
optimised to take advantage of the condensation proc- 
ess. This knowledge may then be applied not only the 
sterilisation process using hydrogen peroxide gas but 
also other mixtures of sterilising gases that rely on con- 
densation for their activity. 

[0005] In the apparatus described in EP-A-0 486 623 
B1 the air/gas mixture is circulated through the sealed 
chamber to be sterilised and then through the apparatus 
to produce and control the gas mixture. The gas return- 
ing to the apparatus is cleansed of any hydrogen per- 
oxide gas and also dried before more water vapour and 
hydrogen peroxide gas are added. This cleansing and 
drying process is likely to be wasteful, as the vapours 
removed from the circulating gas must be replaced so 
that condensation may occur in the sealed chamber. 
The only reason for the removal of these vapours would 



be if the concentration of the hydrogen peroxide gas had 
been reduced because of decomposition. 
[0006] It is now well understood that vapour phase de- 
composition does not occur at room temperatures, such 

5 homogenous decomposition only happens at elevated 
temperatures as reported in the paper "HYDROGEN 
PEROXIDE" by WALTER C. SCHUMB CHARLES N. 
SATTERFIELD. and RALPH L. WENTWORTH, pub- 
lished in AMERICAL CHEMICAL SOCIETY. MONO- 

10 GRAPH SERIES, Catalog Card Number 55-7807, 
Chapter 8. Decomposition does however happen on 
surfaces, which are catalytic, but this appears to be very 
small amounts. To date no observer has seen a meas- 
urable increase in oxygen concentration, and the meas- 

15 ured hydrogen peroxide gas concentrations conform 
very closely to the saturated vapour pressures of the 
original aqueous solution that is evaporated into the air 
stream. All of the indications are therefore that the 
amount of vapour phase decomposition of hydrogen 

20 peroxide Is very small. 

[0007] Since this sterilisation process relies on con- 
densation of the hydrogen peroxide vapour then the 
most critical parameter is the rate at which this conden- 
sation may be achieved. The amount of hydrogen per- 

25 oxide vapour available for condensation within the 
sealed enclosure will depend on the vapour concentra- 
tion delivered to the chamber and the concentration 
leaving the chamber. The difference between these two 
amounts will be the quantity of hydrogen peroxide that 

30 is available to form a film of condensation. 

[0008] The maximum concentration of vapour that 
can be delivered to the chamber depends on the tem- 
perature of the gas stream entering the chamber, the 
concentration of the aqueous sterilising solution being 

35 evaporated into the gas stream and the total water con- 
tent of the gas. The carrier gas. normally air. that is used 
to transport the sterilising vapours through the total sys- 
tem will never be perfectly dry, even after passing 
through the drying system. This additional water in the 

40 carrier gas will dilute the hydrogen peroxide to a small 
extent and this additional water will reduce the amount 
of hydrogen peroxide that may be carried by the gas. 
The concentration of the vapour leaving the sealed 
chamber, once stable conditions have been reached, 

45 will be determined by the saturated vapour pressure for 
the conditions at the exit of the sealed chamber. Thus, 
if it Is assumed that only insignificant amounts of decom- 
position occur, then the rate of condensation will depend 
on the concentration of the gases delivered to the cham- 

50 ber and the temperature of the gases leaving the cham- 
ber. 

[0009] In general there are two factors that are impor- 
tant when considering a gaseous surface sterilisation 
process. The first and most important is to be sure that 
55 the process has been successful and the second is to 
achieve sterilisation in the minimum possible time. The 
most common technique for assuring sterility is to de- 
velop a cycle and to test the performance with biological 
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indicators. This cycle development will include optimi- 
sation of each phase of the sterilisation cycle. This is a 
complex issue as there are many parameters to be con- 
sidered during the optimisation process apart from the 
obvious considerations of gas concentration and flow. 
Some of the less obvious ones are the starting value of 
the relative humidity, the moisture content of any micro- 
organism, the rate of condensation, and the length of 
time it may take for the condensate to kill any microor- 
ganism. The technique used for the removal of the ster- 
ilant gas at the end of the cycle will also have marked 
influence on the total cycle time. 
[0010] The optimised cycle then becomes fixed using 
the same physical parameters such as flow rates, times 
etc., but does not take into account any external factors 
that may change, e.g. the external temperature which 
will have an influence on the effectiveness of the cycle. 
[0011] The problem with this fixed technique is that if 
some external influences change which have not been 
taken into consideration during the cycle development 
then a cycle, although properly developed, may become 
unsuccessful. The best method to overcome this diffi- 
culty is to measure those parameters that actually cause 
the sterilisation and use these measurements to control 
the cycle, rather than to use a set of predetermined fac- 
tors to run identical cycles. The technique of using the 
measurements to control the cycle wilt lead to changes 
in the details of the cycle to counteract any changes in 
the circumstances surrounding the process. 
[0012] This procedure also has the advantage of en- 
suring the minimum reliable cycle time, since the proc- 
ess will progress to a point where it is effective and no 
further. It is not necessary to add large safety margins 
to the cycle to ensure that it is effective, as the point at 
which it is effective is known from the measurements. 
[0013] The objects of the present invention are to con- 
trol the sterilisation cycle using sensors, and to provide 
a recirculating system that does not require the steps of 
removing water vapour and sterilising gas mixtures dur- 
ing the critical sterilisation phase of the cycle. 
[0014] US-A-5906794 discloses a flow-through va- 
pour phase sterilisation system which includes a seala- 
ble chamber with an inlet port and outlet port and a cir- 
cuit fluidly connected to the chamber ports to provide a 
closed loop flow path for recirculating a carrier gas into 
through and out of the chamber. The system also in- 
cludes a liquid sterilant vaporiser unit for delivering a 
vaporised liquid sterilant into the carrier gas flow up- 
stream of the inlet port and a converter for converting 
the sterilant vapour to a form suitable for disposal is flu- 
idly connected to the conduit circuit downstream of the 
chamber outlet port. A drying unit is included in the cir- 
cuit downstream of the converter and has a valve for 
controlling flow to a first flow path through an air dryer 
and thence to the vaporiser or a second flow path which 
by passes the air dryer. By varying the amount of fluid 
through the first and second flow paths a selected por- 
tion of the carrier gas can be routed to by pass the dryer 
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and the humidity of the carrier gas can be regulated to 
maintain a predetermined percent saturation sterilant 
vapour in the chamber as the sterilising cycle proceeds. 
[0015] WO-A-00/38745 is a document relevant in ac- 
cordance with EPC Article 54(3) and (4) and discloses 
a batch process for sterilising an article using concen- 
trated hydrogen peroxide vapour. The article is placed 
into a steriliser and hydrogen peroxide and water are 
delivered to the steriliser. The hydrogen peroxide and 
water are vaporised to form a vapour comprising hydro- 
gen peroxide and water. The concentration of hydrogen 
peroxide in the vapour and water In the vapour are mon- 
itored and water vapour is withdrawn from the steriliser 
to increase and therefore concentrate the hydrogen per- 
oxide until the ratio of hydrogen peroxide to water is at 
a desired level to achieve sterilisation. 
[0016] It Is an object of the present invention to pro- 
vide a continuous sterilising system in which concentra- 
tion of sterilant vapour in the chamber to be sterilised is 
built up more rapidly than hitherto possible to achieve 
quick condensation of sterilant in the chamber to short- 
en the overall sterilisation cycle. 
[0017] This invention provides a method of sterilising 
a sealable enclosure comprising the steps of circulating 
a carrier gas and sterilant through the enclosure and 
through a flow path having an outlet from the enclosure 
and an inlet to the enclosure, any sterilant in the gas 
flow received from the enclosure being rendered suita- 
ble for disposal, and the content of water vapour being 
reduced following which the gas flow is heated and fur- 
ther sterilant is added to sterilise the enclosure, wherein 
the flow path has two parallel branches in one of which 
any sterilant in the gas flow is rendered suitable for dis- 
posal and any water vapour content in the gas Is re- 
duced and in the other of which the carrier gas is heated 
and sterilant is added to the gas. the method further 
comprising the steps of initially circulating said carrier 
gas through said one branch, monitoring the moisture 
content of the gas in the enclosure and terminating flow 
of carrier gas through said one branch when the relative 
humidity in the enclosure has been reduced to a prede- 
termined level such that the surfaces of the enclosure 
are relatively dry, initiating flow of the carrier gas through 
said other branch and adding a sterilant vapour or va- 
pours to the gas passing through the other branch until 
condensation of the sterilant takes place in the enclo- 
sure, terminating supply of sterilant to the carrier gas. 
continuing to circulate the carrier gas substantially sat- 
urated with sterilant vapour for a predetermined time to 
ensure sterilisation of the enclosure terminating flow 
through said other branch and redirecting the flow of car- 
rier gas through said one branch to extract the sterilant 
from the gas enclosure to render the sterilant suitable 
for disposal and to reduce the relative humidity of the 
carrier gas. 

[0018] More specifically the invention provides a 
method of sterilising a sealable enclosure comprising 
the steps of initially reducing the relative humidity In the 
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enclosure to about 30 to 40%. circulating a carrier gas 
to the enclosure, raising the temperature of the circulat- 
ing gas above ambient, supplying a sterilant vapour or 
vapours to the circulating carrier gas sufficient to satu- 
rate substantially the gas whereby on cooling in the en- 5 
closure, a condensate of the sterilant vapour is formed 
on surfaces in the enclosure, distributing the gas/vapour 
throughout the enclosure to ensure that the condensate 
is formed on all surfaces in the enclosure, measuring 
the amount of condensate formed on a surface of the to 
enclosure and continuing to circulate the gas/vapour un- 
til a required amount of condensate has formed in the 
enclosure terminating supply of sterilant vapour to the 
gas whilst continuing to circulate the saturated gas/va- 
pour to maintain the condensate on the surface for a ^5 
predetermined period of time and finally extracting the 
sterilant vapour from the carrier gas whilst continuing to 
circulate the carrier gas through the enclosure to extract 
the condensate from the enclosure. 
[0019] Preferably the sterilant vapour is extracted 20 
from the carrier gas by breaking down the vapour into 
disposable constituents. 

[0020] It is also preferred that the sterilant vapour is 
hydrogen peroxide and water vapour. In this case the 
hydrogen peroxide extracted from the chamber with the ?5 
circulating gas is subjected to catalytic action to break 
the hydrogen peroxide down into water vapour and ox- 
ygen, the former being extracted from the gas before 
the gas is recirculated through the enclosure. 
[0021] The initial step of reducing the relative humidity 30 
in the enclosure may be carried out by circulating the 
carrier gas through the chamber and extracting water 
vapour from the circulating gas outside the chamber. 
[0022] The relative humidity in the enclosure may be 
reduced initially to about 35%. In addition, the enclosure 35 
may be held at said reduced relative humidity for a pe- 
riod of time according to the size of enclosure and flow 
rate of gas to ensure dryness of said surfaces in the en- 
closure. 

[0023] Entry to one branch is closed and entry to the 
other branch may be opened and vice versa to provide 
flow through one or other of the branches. For example, 
valve means may permit flow into one branch and not 
the other and vice versa. 

[0024] Alternatively, pump means may be provided in 45 
said parallel branches and are used to cause gas flow 
along one or other of the parallel branches in the flow 

path. 

[0025] The invention further provides apparatus for 
sterilising a sealable enclosure comprising a circuit for 50 
flow of a gas or gasses, the circuit having means to re- 
ceive and connect an enclosure to be sterilised in the 
circuit to form a closed circuit therewith, means to circu- 
late gas through the circuit and enclosure, and having 
two parallel branches in the circuit one of which contains 55 
means to deactivate a sterilant to be added to the carrier 
gas flowing through the circuit and means to dehumidify 
the gas and the other of which branches contains means 
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to heat the gas and means to supply a sterilant vapour 
or vapours to the gas. the apparatus further comprising 
control means for determining through which of the par- 
allel branches the gas flows, the control means including 
means to determine the relative humidity of the gas ex- 
iting the enclosure and being operable to maintain flow 
through said one branch passage open until the relative 
humidity falls below a predetermined level and then to 
terminate flow through that branch and to initiate flow in 
the other branch and means to measure condensation 
in the enclosure to terminate flow in said other branch 
and to initiate flow in said one branch when the required 
amount of condensation has built up in the enclosure. 
[0026] The apparatus may further include means to 
distribute the gas/vapours throughout the enclosure to 
ensure that the condensate is formed on all surfaces in 
the enclosure. 

[0027] It has been found that in aqueous solutions of 
hydrogen peroxide very fast kill rates are achieved even 
at 10% hydrogen peroxide concentrations with even 
faster kills at 20% solution. Since we believe that gase- 
ous surface sterilisation is a micro condensation proc- 
ess, then it may be considered to be analogous to the 
work 

" THE STERILISING EFFECT AGAINST BACILLUS 
SUBTILIS SPORES OF HYDROGEN PEROXIDE AT 
DIFFERENT TEMPERATURES AND CONCENTRA- 
TIONS;" by R SWARTLING and B. LINDGREN J. 
DAIRY RES. (1968). 35,423. This gives a good guide 
as to the expected results that may be achieved with a 
gaseous condensation process. 
[0028] This also suggests that should some small 
amount of decomposition occur because of surface cat- 
alysation of the gas then kills would still be achieved. In 
reality such decomposition appears to be very small in- 
deed as indicated by the gas concentration data. 
[0029] The following is a description of some specific 
embodiments of the invention, reference being made to 
the accompanying drawings in which: 

Figure 1 is a diagrammatic view of a sealed cham- 
ber and a sterilisation circuit connected to the cham- 
ber for sterilising the interior and contents of the 
chamber using a gas carrying an aqueous vapour 
of a liquid sterilant. the circuit having two pumps or 
fans. 

Figure 2 is a diagrammatic view of a sealed cham- 
ber and a further form of circuit connected to the 
chamber for sterilisation of the interior of the cham- 
ber and its contents using a gas containing an aque- 
ous vapour of a liquid sterilant, the circuit having a 
single pump or fan. 

[0030] The apparatus comprises a sealed chamber 
10, and incorporates a dual circuit for dehumidification, 
sterilising and aeration of the sealed chamber 10. A car- 
rier gas. i.e. air, and a sterilising gas or gases are drawn 
from the sealed chamber to the apparatus through 
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sealed connections fluidly connecting the chamber to 
the apparatus. 

[0031] The apparatus comprises a gas flow circuit 12 
containing in series, a gas monitor 13 a temperature and 
humidity monitor 14 and a flow measurement device 15. 
The gas monitor is an electrochemical cell giving a sig- 
nal proportional to the gas concentration or can be a 
near infra-red spectrophotometer. Suitable temperature 
and humidity sensors 14 are commonly available as a 
single commercial instrument, and any such device that 
is resistant to hydrogen peroxide vapour would be suit- 
able for this application. The most suitable, and cost ef- 
fective, flow measurement 15 system is based on the 
measurement of the pressure difference across a re- 
striction in the flow, typically an orifice plate. 
[0032] Attached to the sealed chamber is a conden- 
sation measurement system 16. Proprietary systems 
are not readily available, but techniques have been de- 
veloped that rely on the change in reflectivity of a surface 
in the chamber to indicate the mass of condensate that 
has formed. Alternative techniques that may include 
measuring equipment be mounted on the outside of the 
chamber. 

[0033] Downstream of the flow measurement system 
the circuit divides into two parallel branches 17. 18. 
Each branch has a fan 18, 19 and each fan has an as- 
sociated non-return valve 21. As the pressure required 
to force the circulating gas round the system is generally 
not large then a standard variable speed centrifugal fan 
would suffice for such an application. The non-return 
valves are required to ensure that there is no back flow 
in the wrong direction. Simple flap devices are all that is 
required in this application. In the first parallel branch 1 7 
is a system 22 to deactivate and remove the sterilant 
gas or gases from the carrier gas, and a further system 
23 to dehumidify the gas stream. Downstream of the de- 
humidification system is a heater 24 to raise the circu- 
lating gas temperature. The deactivating system for the 
sterilant gas comprises a catalyst bed, which decom- 
poses the vapour to harmless components. For hydro- 
gen peroxide gas a suitable catalyst would be ruthenium 
on inert pellets which decomposes the gas to water va- 
pour and oxygen. 

[0034] A deslccant dryer may perform the dehumidi- 
fication process, but a more suitable technique would 
be to reduce the gas temperature using a refrigeration 
system. The reduction in temperature causes the water 
vapour to condense with the products of decomposition. 
The resulting condensate and decomposition products 
may then be pumped away. It is necessary to raise the 
circulating gas temperature after dehumidificalion and 
an electric heater 24 or other heating means is placed 
downstream of the dehumidifier for the purpose. 
[0035] In the second parallel branch is a heater 25 to 
raise the gas temperature prior to entering an evapora- 
tor 26. in which the liquid sterilant is turned to vapour by 
heating. A liquid sterilant supply 27 controls the liquid 
flow to the evaporator. 
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[0036] The heater 25 may be of a similar construction 
to the other heater 24. The evaporator is a flash evap- 
orator in which the liquid sterilant is evaporated by drop- 
ping under gravity a stream of liquid onto a healed sur- 
face. The flow of liquid from the sterilant supply is fed 
onto the heated surface at a selected rate by using a 
variable speed pump, which is controlled from a flow 
measuring system. The gas temperature entering the 
sealed chamber 10 is measured at 28 using a standard 
temperature probe. Gas entry to the chamber 10 is 
through a gas distribution system including a rotating 
nozzle arrangement which projects gas at high temper- 
ature and velocity to every part of the chamber. In addi- 
tion a system for control gas pressure in the circuit to 
raise or reduce pressure as required is provided. 
[0037] The components in the alternative arrange- 
ment shown in Figure 2 are the same, with the same 
numbering except for the fan and valve arrangement. In 
Figure 2 the gas or gases are driven round the system 
by a single fan of pump 30. The gas or gas mixtures 
leaving the fan or pump pass to a three way valve 31, 
which diverts the flow either to the first parallel branch 
by connecting port A to port C. or to the second parallel 
branch by connecting port A to port B. The valve is typ- 
ically an electrically driven three-way ball valve. 
[0038] The method of sterilising the enclosure using 
the above apparatus comprises the steps or reducing 
the relative humidity in the enclosure, then circulating a 
carrier gas containing an aqueous vapour of the steri- 
lising gas or gases, and finally removing the sterilising 
gas or gases. 

[0039] The first phase of reducing the relative humid- 
ity is essential to ensure that ail of the surfaces inside 
the scalable chamber are at the same state of dryness. 
During the second phase the sterilising gas or gases are 
delivered to the sealed chamber at an elevated temper- 
ature in order that as much as possible of the sterilant 
may be transported into the sealed chamber. The third 
and final stage is the removal of the sterilant gas or gas- 
es by passing clean dry carrier gas into the sealed 
chamber to carry away the active gas or gases. 
[0040] The first phase of reducing the humidity may 
be in two parts, the first to reduce the relative humidity 
to a pre-selected value, and a second part to hold the 
humidity at that value to allow the sealed chamber to 
come to a stable state. 

[0041] Similarly the second phase when the gas or 
gases are passed into the sealed chamber is in two 
parts. The first part is to raise the concentration and gen- 
erate the required level of condensation on the surfaces, 
with a second dwell part to allow the condensate to act 
on the microorganisms. The level of condensation is 
measured during the first part of the second phase and 
when it has reached the required level the supply of ster- 
ilising gas or gases is stopped but the carrier gas with 
the associated saturated vapours continues to circulate. 
The circulating saturated vapour prevents evaporation 
of the layer of condensation allowing the liquid film to 
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act on the microorganisms. 

[0042] During the third and final phase of the sterili- 
sation cycle the carrier gas together with the sterilising 
gas or gases is circulated through a system to render 
the active gases harmless, so that it may be taken away, 
whilst at the same time removing the water vapour in a 
dehumidifier. The clean carrier gas is then returned to 
the sealed chamber where it gathers more of the active 
gas or gases thus further reducing to the level of the 
active ingredients. This process continues until the 
amount of active ingredients have been reduced to an 
acceptable level. 

1. The relative humidity (RH) must be controlled at 
the start of the sterilisation cycle. We have estab- 
lished that the optimum value is between 30 and 
40%. There are two points to be considered about 
the starting value of RH, the first is to obtain the 
shortest possible cycle (this requires the RH to be 
reduced to about 35%), and the second is to 
achieve a repeatable cycle. The repeatability de- 
pends on using the same starting value of RH and 
this may well have to be higher than 35% depending 
on local conditions. As it may not always be practi- 
cal to achieve a starting value of 35% for the RH 
then it is essential that the same starting value is 
always used. Higher values of RH will increase the 
time required to achieve sterilisation as the conden- 
sate forming on surfaces will be diluted by any water 
that is present. 

2. The amount of condensation is important; if too 
much is formed, the time to remove the surface lay- 
er after sterilisation has been achieved will be in- 
creased, as it would take longer to dry the surfaces. 
If insufficient condensation is allowed to form then 
sterilisation will not take place. The accurate meas- 
urement of this surface layer is essential to the proc- 
ess. 

3. From the work of Swartling et al referred to above, 
it is clear that some "soaking" time will be required 
for the condensed liquid to be effective. This is built 
into the sterilisation cycle as a dwell period, a safety 
margin should be allowed within this dwell period to 
ensure that a total kill has been achieved. This pe- 
riod will normally be no more than a few minutes 
including the safety margin. 

4. The distribution of the hot gas entering the cham- 
ber is also important. As the gas enters the chamber 
it will rapidly start to cool and form condensation. If 
the gas is not thoroughly mixed as it enters the 
chamber then there will be sites of preferential con- 
densation. If this should happen then it follows that 
other areas within the chamber will have less con- 
densation, and to achieve a total kill in all areas an 
excess of gas will be required. This excess will be 
unevenly distributed and also take longer to remove 
at the end of the cycle when it is required to return 
the chamber to normal use. 



5. The measurement of the concentration and tem- 
perature of the gas leaving the chamber tells the 
system that saturated vapour pressure has been 
reached. Whilst this is not a critical parameter it 
5 does indicate that condensation will form. If the con- 
centration is too low and condensation does not 
form then the cycle should be aborted and these 
measurements will confirm that action. 

10 (0043] Thus the process cycle comprises the follow- 
ing steps: 

1 . The chamber is brought to a starting value of RH, 
normally 35%. The chamber should be held at this 

15 level for a few minutes to ensure all of the surfaces 
have been brought to equilibrium. 
2 Sterilising gas or gases and water vapour are 
passed into the chamber at an elevated tempera- 
ture and distributed so as to generate an even layer 

20 of condensation. The amount of condensation is 
measured and when it has reached a sufficient val- 
ue the gas and water vapour generator is switched 
off. 

3. The condensed gas or gases and water remain 
25 on the surfaces for a sufficient length of time to 

cause sterilisation. 

4. At the end of the dwell period the chamber is fed 
with clean dry air, which causes the surface con- 
densation to evaporate and is therefore cleared 

30 from the chamber. 



Claims 

35 1. A method of sterilising a sealable enclosure com- 
prising the steps of circulating a carrier gas and ster- 
ilant through the enclosure and through a flow path 
having an outlet from the enclosure and an inlet to 
the enclosure, any sterilant in the gas flow received 

40 from the enclosure being rendered suitable for dis- 
posal, and the content of water vapour being re- 
duced following which the gas flow is heated and 
further sterilant is added to sterilise the enclosure, 
characterised in that the flow path has two parallel 

45 branches in one of which any sterilant in the gas 
flow is rendered suitable for disposal and any water 
vapour content in the gas is reduced and in the other 
of which the carrier gas is heated and sterilant is 
added to the gas, the method further comprising the 

50 steps of initially circulating said carrier gas through 
said one branch, monitoring the moisture content of 
the gas in the enclosure and terminating flow of car- 
rier gas through said one branch when the relative 
humidity in the enclosure has been reduced to a 

55 predetermined level such that the surfaces of the 
enclosure are relatively dry, initiating flow of the car- 
rier gas through said other branch and adding a 
sterilant vapour or vapours to the gas passing 
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through the other branch until condensation of the 
sterilant takes place in the enclosure, terminating 
supply of sterilant to the carrier gas, continuing to 
circulate the carrier gas substantially saturated with 
sterilant vapour for a predeternr»ined time to ensure 5 
sterilisation of the enclosure terminating flow 
through said other branch and redirecting the flow 
of carrier gas through said one branch to extract the 
sterilant from the gas enclosure to render the ster- 
ilant suitable for disposal and to reduce the relative 10 
humidity of the carrier gas. 

2. A method as claimed in claim 1. wherein entry to 
one branch is closed and entry to the other branch 

is opened and vice versa to provide flow through '5 
one or other of the branches. 

3. A method as claimed in claim 2. wherein valve 
means permit flow into one branch and not the other 
and visa versa. 

4. A method as claimed in claim 2. wherein pump 
means are used in the flow path to circulate said 
carrier gas. 

25 

5. A method as claimed in claim 2, wherein pump 
means are provided in said parallel branches and 
are used to cause gas flow along one or other of the 
parallel branches in the flow path, 

30 

6. A method as claimed in any of claim 1 to 5, wherein 
water vapour is removed from the gas in said one 
branch by cooling the gas to cause the water vapour 
to condense, the resulting condensate being re- 
moved. 

7. A method as claimed in claim 6, wherein the gas 
cooled in said one branch is heated following said 
cooling step. 

40 

8. A method as claimed in any of the preceding claims 
comprising the steps of initially reducing the relative 
humidity in the enclosure to about 30 to 40%. circu- 
lating a carrier gas to the enclosure, raising the tem- 
perature of the circulating gas above ambient, sup- 
plying a sterilant vapour or vapours to the circulating 
carrier gas sufficient to saturate substantially the 
gas whereby on cooling in the enclosure, a conden- 
sate of the sterilant vapour is formed on surface in 

the enclosure, distributing the gas/vapour through- so 
out the enclosure to ensure that the condensate is 
formed on all surfaces in the enclosure, measuring 
the amount of condensate formed on a surface of 
the enclosure and continuing to circulate the gas/ 
vapour until a required amount of condensate has 55 
formed in the enclosure terminating supply of ster- 
ilant vapour to the gas whilst continuing to circulate 
the saturated gas/vapour to maintain the conden- 
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sate on the surface for a predetermined period of 
time and finally extracting the sterilant vapour from 
the carrier gas whilst continuing to circulate the car- 
rier gas through the enclosure to extract the con- 
densate from the enclosure. 

9. A method as claimed in claim 8, wherein the steri- 
lant vapour is extracted from the carrier gas by 
breaking down the vapour into disposable constitu- 
ents. 

10. A method as claimed in claim 8 or 9, wherein the 
sterilant vapour is hydrogen peroxide and water va- 
pour. 

11. A method as claimed in claim 10, wherein the hy- 
drogen peroxide extracted from the chamber with 
the circulating gas is subjected to catalytic action to 
break the hydrogen peroxide down into water va- 
pour and oxygen, the former being extracted from 
the gas before the gas is recirculated through the 
enclosure. 

12. A method as claimed in any of claims 8 to 11 , where- 
in the initial step of reducing the relative humidity in 
the enclosure is carried out by circulating the carrier 
gas through the chamber and extracting water va- 
pour from the circulating gas outside the chamber. 

1 3. A method as claimed in any of claims 8 to 1 2. where- 
in the relative humidity in the enclosure is reduced 
to about 35%. 

14. A method as claimed in any of claims 8 to1 3, where- 
in the enclosure is held at said reduced relative hu- 
midity for a period of time according to the size of 
the enclosure and flow rate of gas to ensure dryness 
of said surfaces in the enclosure. 

1 5. A method as claimed in any of claims 8 to 1 4, where- 
in the condensate is maintained on the surfaces 
within the enclosure for a predetermined period to 
ensure sterilisation of the surfaces. 

16. An apparatus for sterilising a sealable enclosure 
(10) comprising a circuit (12) for flow of a gas or 
gasses. the circuit having means to receive and 
connect an enclosure to be sterilised in the circuit 
to form a closed circuit therewith, means (19,20) to 
circulate gas through the circuit and enclosure, and 
having two parallel branches (17, 18) in the circuit 
one of which contains means (22) to deactivate a 
sterilant to be added to the carrier gas flowing 
through the circuit and means (23) to dehumidify the 
gas and the other of which branches contains 
means (25) to heat the gas and means (26) to sup- 
ply a sterilant vapour or vapours to the gas. the ap- 
paratus further comprising control means (13 to 16) 
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for determining through which of the parallel 
branches the gas flows, the control means Including 
means ( 1 4) to determine the relative humidity of the 
gas exiting the enclosure and being operable to 
maintain flow through said one branch (17) passage 5 
open until the relative humidity falls below a prede- 
termined level and then to terminate flow through 
that branch and to initiate flow in the other branch 
(18) and means (16) to measure condensation in 
the enclosure to terminate flow in said other branch io 
and to initiate flow in said one branch when the re- 
quired amount of condensation has built up In the 
enclosure. 

17. An apparatus as claimed in claim 16, 
characterised in that a fan (20) provided in the cir- 
cuit (12) between the enclosure (10) and the parallel 
branches (17, 18) of the circuit to cause gas flow 
around the circuit and valve means (31) are provid- 
ed at the entry to the first and second branches 20 
which are selectively operable to permit flow 
through one or the other of the branches. 

18. An apparatus as claimed in claim 16. character- 
ised in that fans (19, 20) are provided in both 25 
branches in the circuit which are selectively opera- 
ble to cause flow of gas through one or other of the 
branches (17. 18). 

19. An apparatus as claimed in any of claims 16 to 18, 
characterised in that means are provided to dis- 
tribute the gas/vapours throughout the enclosure 
(10) to ensure that condensate is formed on all sur- 
faces In the enclosure. 

35 

20. An apparatus as claimed in any of claims 16 to 19. 
the means to deactivate the sterilant in said one 
branch comprise means (22) to break the sterilant 
extracted from the enclosure (10) down into dispos- 
able constituents. 

21. An apparatus as claimed in claim 20, the sterilant 
is hydrogen peroxide vapour and water vapour and 
the means (22) to break the sterilant down comprise 
catalytic means to act on the hydrogen peroxide to ^5 
break the hydrogen peroxide down into water va- 
pour and oxygen. 

22. An apparatus as claimed in any of claims 16 to 21. 

the means (23) to lower the relative humidity of the 50 
circulating carrier gas comprise refrigeration means 
to cool the gas to extract moisture therefrom by con- 
densation and means (24) to heat the gas above 
ambient following said condensation process. 



Patentanspriiche 

1. Verfahren zum Sterilisleren eines versiegelbaren 
Behalters, das die Schritte des Umwalzens eines 

Tragergases und eines Sterilisierungsmittels durch 
den Behalter und durch einen Durchflussweg mit ei- 
nem Auslass aus dem Behalter und einem Einlass 
in den Behalter aufweist, wobei jedes Sterilisle- 
rungsmlttel In dem Gasstrom. der aus dem Behalter 
erhalten wird, fur eine Entsorgung geeignet ge- 
macht ist. und der Gehalt an Wasserdampf redu- 
ziert, anschliefiend der Gasstrom erwarmt und wei- 
teres Sterillsierungsmittel hinzugegeben wird, urn 
den Behalter zu sterilisleren, 
dadurch gekennzeichnet, dass 
der Durchflussweg zwei parallele Aste aufweist. 
wobei in einem davon jedes Sterillsierungsmittel in 
dem Gasstrom fur eine Entsorgung geeignet ge- 
macht ist und jeder Wasserdampfgehalt in dem Gas 
vermindert wird, und wobei in dem anderen davon 
das Tragergas erwarmt und ein Sterillsierungsmittel 
zu dem Gas hinzugegeben wird, wobei das Verfah- 
ren ferner die fotgenden Schritte aufweist: 

Anfangllches Umwalzen des Tragergases 
durch den einen Ast, 

Uberwachen des Feuchtigkeltsgehalts des Ga- 
ses in dem Behalter, und 
Beenden des Tragergasflusses durch den ei- 
nen Ast, wenn die relative Feuchtigkeit in dem 
Behalter auf ein vorbestimmtes Niveau vermin- 
dert warden ist. so dass die Oberftachen des 
Gehauses relativ trocken sind, 
Initileren eines Flusses des Tragergases durch 
den anderen Ast und Hinzugeben von Sterili- 
sierungsmltteldampf oder -dampfen zu dem 
Gas, das durch den anderen Ast hindurchgeht, 
bis eine Kondensation des Sterilisierungsmit- 
tels in dem Behalter stattfindet. 
Beenden der Zufuhr von Sterillsierungsmittel 
zu dem Tragergas, 

Fortsetzen des Umwalzens des Tragergases, 
das im Wesentlichen mit dem Sterilisierungs- 
mitteldampf gesattigt ist, fur eine vorbestimmte 
Zeit, um eine Sterilisation des Behalters sicher- 
zustellen. 

Beenden des Flusses durch den anderen Ast, 
und 

Umleiten des Tragergasflusses durch den ei- 
nen Ast, um das Sterilisierungsmittel aus dem 
Gasbehalter zu extrahieren, um das Sterilisie- 
rungsmittel geeignet fur eine Entsorgung zu 
machen und um die relative Feuchtigkeit des 
Tragergases zu vermindern. 

2, Verfahren nach Anspruch 1, 
dadurch gekennzeichnet, dass 

der Eingang zu einem Ast geschlossen und der Eln- 
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gang zu dem anderen Ast geoffnet ist und umge- 
kehrt, urn einen Fluss durch den einen Oder ande- 
ren der Aste zur Verfugung zu stellen. 

3. Verfahren nach Anspruch 2. 
dadurch gekennzeichnet, dass 

eine Ventiteinrichtung einen Fluss in einen Ast und 
nicht den anderen ermoglicht und umgekehrt. 

4. Verfahren nach Anspruch 2, 
dadurch gekennzeichnet, dass 
Pumpeinrichtungen in dem Durchflussweg verwen- 
det werden, urn das Tragergas umzuwalzen. 

5. Verfahren nach Anspruch 2, 
dadurch gekennzeichnet, dass 
Pumpeinrichtungen in den parailelen Asten zur Ver- 
fugung gestellt und verwendet werden, um einen 
Gasfluss entlang des einen Oder des anderen der 
parailelen Aste in dem Durchflussweg zu bewirken. 

6. Verfahren nach einem der Anspruche 1 - 5. 
dadurch gekennzeichnet, dass 
Wasserdampf aus dem Gas in dem einen Ast ent- 
fernt wird, indem das Gas gekuhit wird, um zu be- 
wirken, dass der Wasserdampf kondensiert, wobei 
das resullierende Kondensat entfernt wird. 

7. Verfahren nach Anspruch 6. 
dadurch gekennzeichnet, dass 

das in dem einen Ast gekuhlte Gas anschlieBend 
an den Kuhlungsschritt erwarmt wird. 

8. Verfahren nach einem der vorhergehenden Anspru- 
che. 

das die folgenden Schritte aufweist: 

Anfangliches Vermindern der relativen Feuch- 
tigkeit in dem Behalter auf etwa 30% - 40%, 
Umwalzen eines Tragergases zu dem Behalter, 
Erhohen der Temperatur des umgewalzten Ga- 
ses uber Umgebungstemperatur, 
Zufuhren von Sterilisierungsmitteldampf Oder 
-dampfen zu dem umgewalzten Gas in einer 
Menge, die ausreicht, um das Gas im Wesent- 
lichen zu sattigen. wobei beim Abkuhlen in dem 
Behalter ein Kondensat von dem Sterilisie- 
rungsmitteldampf an den Oberflachen des Be- 
halters gebildet wird, 

Verteilung des Gases/Dampfes uberall in dem 
Behalter. um sicherzustellen, dass das Kon- 
densat an alien Oberflachen in dem Behalter 
gebildet wird, 

Messen der Menge an Kondensat. das an einer 
Oberflache des Behalters gebildet ist, und 
Fortsetzen des Umwalzens des Gases/Damp- 
fes, bis eine erforderliche Menge des Konden- 
sats in dem Behalter gebildet worden ist. 



Beenden der Versorgung von Sterilisierungs- 
mitteldampf zu dem Behalter wahrend eines 
Fortsetzens des Umwalzens des gesaltigten 
Gases/Dampfes. um das Kondensat an den 

5 Oberflachen fur eine vorbeslimmte Zeitdauer 

zu erhalten, und schliefllich 
Extrahieren des Sterilisierungsmitteldampfes 
aus dem Tragergas, wahrend eines Fortset- 
zens des Umwalzens des Tragergases durch 

10 den Behalter. um das Kondensat aus dem Be- 

halter zu extrahieren. 

9. Verfahren nach Anspruch 8, 
dadurch gekennzeichnet, dass 

15 der Sterilisierungsmitteldampf aus dem Tragergas 
extrahiert wird, indem der Dampf in entsorgbare Be- 
standteile zerlegt wird. 

10. Verfahren nach Anspruch 8 Oder 9. 
20 dadurch gekennzeichnet, dass 

der Sterilisierungsmitteldampf Wasserstoffperoxid 
und Wasserdampf ist. 

11. Verfahren nach Anspruch 10, 

25 dadurch gekennzeichnet, dass 

das Wasserstoffperoxid. das aus der Kammer mit 
dem umgewalzten Gas extrahiert wird, einer kata- 
lytischen Wirkung unterworfen wird, um das Was- 
serstoffperoxid in Wasserdampf und Sauerstoff zu 
30 zerlegen, wobei Ersleres aus dem Gas extrahiert 
wird, bevor das Gas wieder durch den Behalter um- 
gewalzt wird. 

12. Verfahren nach einem der Anspruche 8-11. 
35 dadurch gekennzeichnet, dass 

der anfangliche Schritt des Reduzierens der relati- 
ven Feuchtigkeit in dem Behalter durchgefuhrt wird, 
indem das Tragergas durch die Kammer umgewalzt 
und Wasserdampf aus dem umgewalzten Gas aus- 
40 serhalb der Kammer extrahiert wird. 

13. Verfahren nach einem der Anspruche 8-12, 
dadurch gekennzeichnet, dass 

die relative Feuchtigkeit in dem Behalter auf etwa 
45 35% vermindert wird. 

14. Verfahren nach einem der Anspruche 8-13, 
dadurch gekennzeichnet, dass 

der Behalter bei der verminderten relativen Feuch- 
50 tigkeit fur eine Zeitdauer entsprechend der Grofie 
des Behalters und der Flussrate des Gases gehal- 
ten wird, um eine Trockenheit der Oberflachen in 
dem Behalter sicherzustellen. 

55 15. Verfahren nach einem der Anspruche 8 - 14, 
dadurch gekennzeichnet, dass 
das Kondensat an den Oberflachen innerhalb des 
Behalters fur eine vorbestimmte Zeitdauer auf- 
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rechterhalten wird, urn eine Sterilisation von den 
Oberflachen sicherzustellen. 

16. Vorrichlung zum Sterilisieren eines versiegeibaren 
Behalters{10), 

der Folgendes aufweist: 

Eine Leitung (12) fur einen Fluss eines Gases 
Oder von Gasen, wobei die Leitung Mittei zum 
Erhalten und Verbinden eines in der Leitung zu 
sterilisierenden Behalters aufweist, urn damit 
eine geschlossene Leitung zu bilden, 
Mittei (19, 20), um Gas durch die Leitung und 
den Behalter umzuwalzen, und wobei die Lei- 
tung zwei parallele Aste (17. 18) aufweist, wo- 
bei einer von ihnen Mittei (22) aufweist, um ein 
Sterilisierungsmittel zu deaktivieren. das zu 
dem Tragergas hinzugegeben wird, das durch 
die Leitung stromt, und Mittei (23) aufweist. um 
das Gas zu entfeuchten, und wobei der andere 
der Aste Mitte! (25) zum Erwarmen des Gases 
und Mittei (26) aufweist, um einen Sterilisie- 
rungsmitteldampf oder -dampfe zu dem Gas 
zuzufuhren, wobei die Vorrichtung ferner Re- 
gelmittel (13 - 16) zum Bestimmen durch wel- 
chen von den parallen Asten das Gas stromt, 
aufweist, wobei die Regelmittel Mittei (14) um- 
fassen, um die relative Feuchtigkeit von dem 
Gas, das den Behalter verlasst. zu bestimmen, 
und betriebsfahig sind, um einen Fluss durch 
den einen Ast (17) aufrechtzuerhalten. der ei- 
nen offenen Durchgang aufweist, bis die relati- 
ve Feuchtigkeit unter ein vorbestimmtes Ni- 
veau fallt, und um anschliefiend den Fluss 
durch den Ast zu beenden, und um einen Fluss 
in dem anderen Ast (18) zu initiieren und Mittei 
(16) umfasst, um eine Kondensation in dem Be- 
halter zu messen, um einen Fluss in dem an- 
deren Ast zu beenden, und um einen Fluss in 
dem einen Ast zu initiieren, wenn sich die er- 
forderliche Kondensationsmenge in dem Be- 
halter aufgebaut hat. 

17. Vorrichtung nach Anspruch 16. 
dadurch gekennzeichnet, dass 

ein Geblase (20) in der Leitung (12) zwischen dem 
Behalter (10) und den parallelen Asten (17. 18) der 
Leitung zur Verfugung gestellt wird. um zu bewir- 
ken. dass ein Gas durch die Leitung stromt, und 
dass Ventilmittel (31) an dem Eingang zu dem er- 
sten und zweiten Ast zur Verfugung gestellt sind. 
die selektiv betriebsfahig sind, um einen Fluss 
durch den einen oder den anderen der Aste zu er- 
moglichen. 

18. Vorrichtung nach Anspruch 16. 
dadurch gekennzeichnet, dass 

Geblase (19. 20) in beiden Asten in der Leitung zur 



Verfugung gestellt werden. die selektiv betriebsfa- 
hig sind, um einen Gasfluss durch den einen oder 
den anderen der Aste (17. 18) zu bewirken. 

5 19. Vorrichtung nach einem der Anspruche 16-18, 
dadurch gekennzeichnet, dass 
Mittei zur Verfugung gestellt werden. um das Gas/ 
die Dampfe durch bzw. uber den Behalter (10) zu 
verteilen, um sicherzustellen. dass an alien Ober- 

10 flachen in dem Behalter Kondensat gebildet wird. 

20. Vorrichtung nach einem der Anspruche 16 - 19, 
dadurch gekennzeichnet, dass 
die Mittei zum Deaktivieren des Sterilisierungsmit- 
15 tels in dem einen Ast Mittei (22) aufweisen, um das 
Sterilisierungsmittel. das aus dem Behalter (10) ex- 
trahiert worden ist. in entsorgbare Bestandteile zu 
zerlegen. 

20 21. Vorrichtung nach Anspruch 20, 
dadurch gekennzeichnet, dass 

das Sterilisierungsmittel Wasserstoffperoxiddampf 
und Wasserdampf ist. und die Mittei (22) zum Zer- 
legen des Sterilisierungsmittels katalytische Mittei 
25 aufweisen. die auf das Wasserstoffperoxid wirken, 
um das Wasserstoffperoxid in Wasserdampf und 
Sauerstoff zu zerlegen. 

22. Vorrichtung nach einem der Anspruche 16-21. 

30 dadurch gekennzeichnet, dass 

die Mittei (23) zum Erniedrigen der relativen Feuch- 
tigkeit des umgewalzten Tragergases Kuhlmittel 
aufweisen, um das Gas zu kuhlen, um Feuchtigkeit 
daraus durch Kondensation zu extrahieren und Mit- 

35 lel (24) aufweisen, um das Gas im Anschluss an 
den Kondensationsprozess uber Umgebungstem- 
peratur zu erwarmen. 

40 Revendications 

1. Precede de sterilisation d'une enceinte pouvant 
etre fermee hermetiquement, comprenant les eta- 

pes qui consistent a faire circular un gaz porteur et 
45 un agent sterilisant dans I'enceinte et dans un trajet 
d'ecoulement ayant une sortie depuis i'enceinte et 
une entree vers Tenceinte, tout agent sterilisant 
dans I'ecoulement gazeux re^u de I'enceinte etant 
rendu apte a etre rejete, et la teneur en vapeur d'eau 
50 etant reduite, a la suite de quoi I'ecoulement gazeux 
est chauffe et un agent sterilisant supplementaire 
est ajoute pour steriliser I'enceinte, caracterise en 
ce que le trajet d'ecoulement comporte deux bran- 
ches paralleles, dans la premiere desquelles un 
55 agent sterilisant quelconque dans I'ecoulement ga- 
zeux est rendu apte a etre rejete et toute vapeur 
d'eau contenue dans le gaz est reduite, et dans 
I'autre desquelles le gaz porteur est chauffe et de 
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I'agent sterilisant est ajoute au gaz, le precede com- 
prenant en outre les etapes qui consistent a faire 
circular initialement ledit gaz porteur dans ladite 
premiere branche, a controler la teneur en humidite 
du gaz dans ('enceinte et a arreter I'ecoulement de 
gaz porteur dans ladite premiere branche lorsque 
I'humidite relative dans I'enceinte a ete reduite a un 
niveau predetermine tel que les surfaces de I'en- 
ceinte sent relativement seches, a amercer recou- 
lement du gaz porteur dans ladite autre branche et 
a ajouter une vapeur ou des vapeurs sterilisantes 
au gaz passant dans I'autre branche jusqu'a ce 
qu'une condensation de I'agent sterilisant ait lieu 
dans I'enceinte, a arreter I'apport d'agent sterilisant 
au gaz porteur. a continuer la circulation du gaz por- 
teur sensiblement sature en vapeur sterilisante 
pendant un temps predetermine pour assurer la 
sterilisation de Tenceinte, a arreter I'ecoulement 
dans ladite autre branche et a rediriger I'ecoulement 
de gaz porteur dans ladite premiere branche afin 
d'extraire I'agent sterilisant de I'enceinte a gaz pour 
rendre I'agent sterilisant apte a etre rejete et pour 
reduire Thumidite relative du gaz porteur. 

2. Procede selon la revendication 1, dans lequel I'en- 
tree vers une branche est fermee et I'entree vers 
I'autre branche est ouverte et vice versa pour etablir 
un ecoulement dans Tune ou I'autre des branches. 

3. Procede selon la revendication 2, dans lequel des 
moyens a valves permettent un ecoulement dans 
une branche et non dans I'autre branche, et vice 
versa. 

4. Procede selon la revendication 2, dans lequel des 
moyens a pompe sont utilises dans le trajet d'ecou- 
lement pour faire circuler (edit gaz porteur. 

5. Procede selon la revendication 2, dans lequel des 
moyens a pompe sont prevus dans lesdites bran- 
ches paralleles et sont utilises pour provoquer un 
ecoulement de gaz le long de I'une ou I'autre des 
branches paralleles dans le trajet d'ecoulement. 

6. Procede selon I'une quelconque des revendications 
1 a 5. dans lequel de la vapeur d'eau est extraite du 
gaz dans ladite premiere branche par refroidisse- 
ment du gaz pour provoquer une condensation de 
la vapeur d'eau, le condensat resultant etant extrait. 

7. Procede selon la revendication 6, dans iequel le gaz 
refroidi dans ladite premiere branche est chauffe 
apres ladite etape de refroidissement. 

8. Procede selon I'une quelconque des revendications 
precedentes, comprenant les etapes qui consistent 
a reduire initialement Thumidile relative dans Ten- 
ceinle a environ 30 a 40%, a faire circuler un gaz 



porteur vers I'enceinte, a elever la temperature du 
gaz en circulation au-dessus de la temperature am- 
biante, a fournir une vapeur ou des vapeurs sterili- 
santes au gaz porteur en circulation, suffisantes 
5 pour saturer sensiblement le gaz grace a quoi. lors 
d'un refroidissement dans I'enceinte, un condeneat 
de la vapeur sterilisante se forme sur une surface 
dans I'enceinte, a distribuer le gaz/la vapeur dans 
toute I'enceinte pour assurer la formation du con- 
to densat sur toutes les surfaces dans I'enceinte, a 
mesurer la quantite de condensat forme sur une 
surface de I'enceinte et a continuer a faire circuler 
le gaz/la vapeur jusqu'a ce qu'une quantite deman- 
dee de condensat soit formee dans I'enceinte, a ar- 
15 reter i'apport de vapeur sterilisante au gaz tout en 
continuant a faire circuler le gaz sature/la vapeur 
afin de maintenir le condensat sur la surface pen- 
dant une periode de temps predeterminee. et a ex- 
traire finalement la vapeur sterilisante du gaz por- 
20 teur tout en continuant a faire circuler le gaz porteur 
a travers I'enceinte afin d'extraire le condensat de 
Tenceinte. 

9. Procede selon la revendication 8, dans lequel la va- 
25 peur sterilisante est extraite du gaz porteur par dis- 
sociation de la vapeur en constituants pouvant etre 
rejetes. 

10. Procede selon la revendication 8 ou 9. dans lequel 
30 la vapeur sterilisante est du peroxyde d'hydrogene 

et de la vapeur d'eau. 

11. Procede selon la revendication 10, dans lequel le 
peroxyde d'hydrogene extrait de la chambre avec 

35 le gaz en circulation est soumis a une action cata- 
lytique pour decomposer le peroxyde d'hydrogene 
en vapeur d'eau et en oxygene, la premiere etant 
extraite du gaz avant la recirculation du gaz a tra- 
vers I'enceinte. 

40 

1 2. Procede selon I'une quelconque des revendications 
8 a 11, dans lequel I'etape initiale de reduction de 
I'humidite relative dans I'enceinte est executee en 

faisant circuler le gaz porteur a travers la chambre 
45 et en extrayant de la vapeur d'eau du gaz en circu- 
lation a I'exterieur de la chambre. 

1 3. Procede selon I'une quelconque des revendications 
8 a 1 2, dans lequel I'humidite relative dans I'encein- 

50 te est reduite a environ 35%. 

14. Precede selon I'une quelconque des revendications 
8 a 13, dans lequel I'enceinte est maintenue a ladite 
humidite relative reduite pendant une periode de 

55 temps qui depend de la taille de I'enceinte et au de- 
bit d'ecoulement de gaz pour assurer la secheresse 
desdites surfaces dans I'enceinte. 
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1 5. Precede salon Tune quelconque des revendications 
8 a 14, dans lequel le condensat est maintenu sur 
(as surfaces a Tinterieur de I'enceinte pendant une 
periode predeterminee pour assurer ia sterilisation 
des surfaces. 

16. Appareil pour steriliser une enceinte (10) pouvanl 
etre fermee hernnetiquement. comportant un circuit 
(12) pour recoutement d'un gaz ou de plusieurs 
gaz, le circuit ayant des moyens pour recevoir et 
raccorder une enceinte devant etre sterilisee dans 
le circuit afin de former avec elle un circuit ferme, 
les moyens (19, 20) pour faire circuler un gaz dans 
le circuit et dans I'enceinte, et ayant deux branches 
paralieles (17, 18) dans le circuit dont une premiere 
contient des moyens (22) pour desactiver un agent 
sterilisant devant etre ajoute au gaz porteur circu- 
lant dans le circuit et des moyens 23 descines a 
deshumidifier le gaz. et I'autre de ces branches con- 
tient des moyens (25) destines a chauffer le gaz et 
des moyens (26) destines a fournir une vapeur ou 
des vapeurs sterilisantes au gaz, I'appareil compor- 
tant en outre des moyens de commande (13 a 16) 
destines a determiner dans quelle branche paralle- 
le le gaz s'ecoule, les moyens de commande com- 
prenant des moyens (14) destines a determiner 
rhumidite relative du gaz sortant de I'enceinte et 
pouvant fonctionner de fagon a maintenir un ecou- 
lement dans ladite premiere branche 1 7 dont le pas- 
sage est ouvert jusqu'a ce que I'humidite relative 
tombe en dessous d'un niveau predetermine, puis 
a faire cesser I'ecoulement dans cette branche et a 
amercer I'ecoulement dans I'autre branche (18). et 
des moyens (16) destines a mesurer une conden- 
sation dans I'enceinte pour arreter i'ecoulement 
dans ladite autre branche et amercer I'ecoulement 
dans ladite premiere branche lorsque la quantite 
demandee de condensation s'est accumulee dans 
I'enceinte. 

17. Appareil selon la revendication 16, caracterlse en 
ce qu'un ventilateur (20) prevu dans le circuit (12) 
entre I'enceinte (10) et les branches paralieles (17, 
18) du circuit pour provoquer un ecoulement de gaz 
le long du circuit et des moyens a valves (31) sont 
prevus a Tentree des premiere et seconde bran- 
ches, lesquels peuvent etre actionnes selective- 
ment pour permettre un ecoulement dans Tune ou 
I'autre des branches. 

18. Appareil selon la revendication 16, caracterlse en 

ce que des ventilateurs (19. 20) sont prevus dans 
les deux branches dans le circuit, lesquels peuvent 
etre actionnes selectivement pour provoquer un 
ecoulement de gaz dans Tune ou I'autre des bran- 
ches (17, 18). 

19. Appareil selon Tune quelconque des revendications 



16 a 18, caracterise en ce que des moyens sont 
prevus pour distribuer le gaz/les vapeurs dans toute 
I'enceinte (10) afin d'assurer qu'un condensat est 
forme sur toutes les surfaces dans Tenceinte. 

20. Appareil selon Tune quelconque des revendications 
16 a 19, dans lequel les moyens destines a desac- 
tiver I'agent sterilisant dans ladite premiere branche 
comprennent des moyens (22) destines a decom- 



10 poser I'agent sterilisant extrait de I'enceinte (10) en 
constituants pouvant etre rejetes. 

21. Appareil selon la revendication 20, dans lequel 
I'agent sterilisant est de la vapeur de peroxyde d'hy- 

15 drogene et de la vapeur d'eau et les moyens (22) 
destines a decomposer I'agent sterilisant compren- 
nent des moyens catalytiques destines a agir sur le 
peroxyde d'hydrogene pour decomposer le peroxy- 
de d'hydrogene en vapeur d'eau et en oxygene. 

20 

22. Appareil selon Tune quelconque des revendications 
16 a 21, dans lequel les moyens (23) destines a 
abaisser I'humidite relative du gaz porteur en circu- 
lation comprennent des moyens de refrigeration 

25 destines a refroidir le gaz pour en extraire de I'hu- 
midite par condensation et des moyens (24) desti- 
nes a chauffer le gaz au-dessus de la temperature 
ambiante a la suite dudit processus de condensa- 
tion. 
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